Although several previous studies have reported the effect of qigong on lowering blood pressure, rigorous trials are lacking. Studies evaluating the effect of qigong on prehypertension are also scarce. This study aimed to assess the effect of qigong on prehypertension and mild hypertension. Participants with prehypertension or mild hypertension were randomized to the Dongeui qigong group or a nontreated control group. In the qigong group, Dongeui qigong was administered 5 times/week for 12 weeks. The control group did not receive any intervention for blood pressure control. Fifty-two participants were included in this study. Even though diastolic blood pressure was significantly reduced in the qigong group after 8 weeks ( = 0.04) compared to baseline, the difference in change in blood pressure between the qigong and control groups was not significant. There were no significant differences in quality of life between the qigong and control groups. Dongeui qigong is not significantly effective in pre/mild hypertension compared with controls. This result could be due to a lack of effect of qigong or caused by other factors, such as the type of qigong, target symptoms, inappropriate sample size, and compliance of participants. Trial Registration. This trial is registered with KCT0001397 (Clinical Research Information Service).
Introduction
Hypertension is a risk factor for cardiovascular disease, which is a leading cause of death worldwide [1] . In addition to patients with hypertension, those with a systolic blood pressure (SBP) of 120-139 mmHg or a diastolic blood pressure (DBP) of 80-89 mmHg (prehypertension) are at higher risk of hypertension and cardiovascular disease compared with those with normal blood pressure [2] . Therefore, prehypertension and hypertension require proper management of blood pressure.
To prevent hypertension, the World Health Organization recommends a healthy diet, quitting smoking, and more exercise [1] . However, lifestyle changes are not sufficient for some people, and achieving and maintaining these goals are difficult [3] . Additionally, medication for control of hypertension has some problems, such as side effects and cost of treatment [4] .
For these reasons, many people use complementary and alternative medicine to control their blood pressure [5, 6] . Qigong is a complementary and alternative medicine and has been used for managing blood pressure [7] . Qigong prevents disease and improves health through flow of qi. A recent systematic review reported that qigong significantly reduced SBP and DBP compared with no intervention [7] . However, more rigorous, randomized, controlled trials are required. Another systematic review that assessed the effect of qigong for primary prevention of cardiovascular disease reported that qigong might reduce blood pressure, but the evidence was limited [8] . Moreover, many previous studies assessed the effect of qigong on hypertension but did not include prehypertension [7, 9] . Therefore, this study aimed to assess the effect of qigong on changes in blood pressure for prehypertension and mild hypertension using Dongeui qigong exercise. 
Materials and Methods

Study Design and Ethics Approval.
The study was a parallel, randomized, no treatment, controlled trial that was designed to compare qigong with no treatment for prehypertension and mild hypertension. This study was approved and conducted in the Oriental Medical Center of Daejeon University in the Republic of Korea. Full details of the trial protocol can be found at http://cris.nih.go.kr/.
Inclusion/Exclusion
Criteria. Participants aged 19-65 years were included in the study. The participants had SBP between 120 and 159 mmHg and/or DBP between 80 and 99 mmHg. Participants were excluded if they had serious symptomatic cardiac disease, such as previous myocardial infarction, angina, or heart failure, or previous transient ischemic attacks or stroke. They were also excluded if they had secondary hypertension, were taking medications that could affect hypertension, such as stimulants or central nervous system depressants, and needed antihypertensive medications. Concomitant illness, including diabetes, cancer, infectious disease, renal failure, pregnancy or the possibility of pregnancy, moderate to high risk of cardiac complications during exercise, and inability to comprehend and complete the study assessments or to comply with the study instructions were also exclusion criteria.
Blood pressure was measured by a trained investigator. Blood pressure was measured three times with intervals of 5 minutes in the sitting position, and the average of three blood pressure measurements was used in analysis.
Recruitment and Randomization Procedures.
The participants were recruited through advertisements in a local newspaper and bulletin board in the hospital. Randomization was performed by a statistician using a computerized randomization method. The participants were randomly assigned to either the qigong group or the control group with an assignment of 1 : 1 by clinical research coordinators. A sealed envelope was used to assign participants to groups. Blinding of patients and assessors was not possible because the control group had no intervention. However, the statistician was blinded to group allocation.
2.4.
Intervention. Qigong used in this study was developed by experts on qigong who have more than 20 years of experience with qigong. The qigong focused on breathing and meditation to lower blood pressure and was termed Dongeui qigong. Each Dongeui qigong class lasted 50 minutes and consisted of a warm-up (15 minutes), main qigong treatment (25 minutes), and a cool-down (10 minutes) portion. Details of Dongeui qigong have been reported in a previous study by this research team [10] . However, in this study, the warm-up and cooldown exercise times were extended to focus on stabilization of autonomic nervous system activity.
When the participants were assigned to the qigong group, they attended a qigong class after randomization and were provided qigong by an investigator. After this time, they were given a video and pamphlet about qigong and asked to perform qigong treatment at home more than five times a week for 12 weeks. Every 2 weeks, they visited the hospital and took qigong with an investigator. They were also asked to check the number of qigong sessions that they completed in a qigong diary.
The control group did not receive any intervention for prehypertension or mild hypertension. Participants in the control group were also instructed to maintain their routine lifestyle during the study period.
2.5. Assessment. The primary outcome was changes in blood pressure before and after qigong exercises. The Measure Yourself Medical Outcome Profile (MYMOP2) and EQ5D were used to assess the quality of life. Additionally, body mass index (BMI) and the lipid profile were assessed.
The MYMOP2 questionnaire is a patient-generated or individualized outcome questionnaire, which is applicable to patients with physical, emotional, and social symptoms; [11] is problem-specific, but also includes general wellbeing.
EQ5D is a standardized measure of health status and it comprises five dimensions, including mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension has three levels (no problems, some problems, and extreme problems) [12] . Blood pressure and quality of life were assessed at baseline, after 4, 8, and 12 weeks, and at a 4-week follow-up. BMI was assessed at baseline and after 12 weeks.
Sample Size and Data Analysis.
The sample size of each group was decided as 23 based on a pilot study conducted by this research team. In our pilot study, the dropout rate was 10%. Therefore, considering this dropout rate, the sample size needed to be 26 in each group, with a total of 52 participants.
The change in blood pressure at the end of the 12-week treatment period was the primary endpoint. The primary comparison was between the participants who were randomly assigned to the qigong group versus the control group.
All data were analyzed using the principle of intent-totreat (ITT). Group differences in baseline characteristics were tested using the 2 test for dichotomous variables and the -test for continuous variables. For the continuous outcome measures, analysis of covariance was performed to compare the changes between the qigong and control groups. The paired -test was used to compare the effects before and after treatment.
When the assumption of normality was violated, the Wilcoxon rank sum test and Wilcoxon signed rank test were used. Statistical analysis was performed using R software and the level of significance was established at = 0.05.
Results
Demographic Data.
A total of 74 participants were screened for eligibility, and 52 were included in this trial (four participants withdrew consent and another 18 participants did not meet the inclusion criteria). The eligible participants were randomly assigned to the qigong group ( = 25) or the control group ( = 27), and data for all these participants were analyzed. During study, four participants in the qigong group and three participants in the control group dropped out because they withdrew consent. One participant from the control group dropped out as a result of taking prohibited medication and another participant from the control group dropped out because of serious adverse event (hospitalization from acute cholecystitis). The subjects were recruited between September 16, 2014, and September 14, 2015, and the trial ended on January 8, 2016 (Figure 1 ).
Demographic data, including age and sex, were compared between the qigong and control groups. No significant differences in age, sex, temperature, the amount of smoking, and proportion of hypertension treatment were identified between participants in the two groups. Even though pulse was different between the two groups, it was not adjusted because the change in blood pressure might be not significantly affected. Blood pressure and the proportion of prehypertension participants were not significantly different between the qigong and control groups at baseline (Table 1) .
Primary Efficacy Variable.
The difference in blood pressure between the qigong and control groups was not significant at the end of qigong treatment or at the follow-up period. After 12 weeks of qigong treatment, the difference in change of blood pressure between the qigong and control groups was 3.58 mmHg ( = 0.31) for SBP and 1.73 mmHg ( = 0.57) for DBP. This difference was still not significant after a follow-up of 4 weeks (1.11 mmHg, = 0.7 for SBP; 0.31 mmHg, = 0.84 for DBP).
In the qigong group, SBP was marginally significantly decreased after 8 weeks (−5.0 mmHg, = 0.057) and 12 weeks (−5.19 mmHg, = 0.076). However, this reduction was not significant at the 4-week follow-up ( = 0.23). Control group also showed marginally significant reduction in SBP after 12 weeks (−5.61 mmHg, = 0.094). The change of DBP was not significant in qigong or control group (Table 2) .
Secondary Efficacy Variables.
Total MYMOP2 scores were not significantly different between the qigong and control groups at 12 weeks ( = 0.19) or at the 4-week follow-up ( = 0.17). There was no significant difference in symptoms ( = 0.32), activity ( = 0.29), or wellbeing ( = 0.48) after 12 weeks between the qigong and control groups.
Among MYMOP2 categories, the total score and symptoms were significantly decreased in the qigong group after 8 weeks (total: < 0.01, symptoms: < 0.001), 12 weeks (total: < 0.001, symptoms: < 0.001), and the follow-up of 4 weeks (total: = 0.01, symptoms: < 0.001). In the control group, only symptoms were significantly decreased after 4 weeks ( = 0.04), 8 weeks ( < 0.01), and follow-up of 4 weeks ( = 0.02) ( Table 3) .
The qigong group did not show a significant change in EQ5D scores compared with the control group after 12 weeks ( = 0.31). EQ5D was not significantly different between baseline and 12 weeks in the qigong group ( = 0.16) or control group ( = 0.9) ( Table 4) . BMI was significantly different between the qigong and control groups after 12 weeks ( < 0.001). The reduction of BMI was significant in the control group ( = 0.04), but it was not significantly different in the qigong group ( = 0.1) ( Table 5) .
Safety.
Seven participants (four in the qigong group and three in the control group) withdrew their consent and dropped out, and one participant in the control group dropped out because he took prohibited medication. There were no reported adverse events in this trial. One participant in the control group reported hospitalization during the trial, but it was due to acute cholecystitis and did not appear to be related to qigong.
Discussion
A previous systematic review showed an effect of qigong on hypertension [7] . However, another recent review suggested limited evidence of this effect because previous studies that assessed the effect of qigong had a high risk of bias and required more rigorous studies [8] . Our study also showed no significant effect of qigong on prehypertension and mild hypertension compared with the no-intervention control group. This insignificant result could have been caused by factors of qigong (real effect, type of qigong), study design (inclusion criteria), or participants (compliance).
Evidence-Based Complementary and Alternative Medicine 5 Qigong does not appear to be effective for lowering blood pressure. Several previous studies have shown that qigong is effective in decreasing blood pressure compared with no treatment [7, 13, 14] . However, many studies on qigong were still of low quality and had bias [9] . The current study was more rigorous than previous studies that were not randomized [15] , without allocation concealment [16, 17] or with no control group [18] . The results of our randomized, controlled, statistician-blinded study might be due to the real effect of qigong. Further studies with rigorous methodology are required to assess the effect of qigong on lowering blood pressure.
Our negative results could have been caused by the type or duration of qigong. The effects of qigong could be different by the type of qigong. Lee et al. assessed the effect of internal and external qigong for controlling pain. They reported that the effect of internal qigong was not convincing [19] , although external qigong was significantly effective [20] . In previous studies, Tai chi, which is Chinese conditioning exercise focusing on graceful movement like qigong [21] , and Baduanjin exercise [22] also showed encouraging evidence for hypertension. The type of qigong used in previous studies for hypertension varied from seated qigong [18] , Mawangdui Daoyinshu [23] , Baduanjin [24] , and qigong exercise [25] . Dongeui qigong used in this study was developed by consensus of qigong experts and literature review, but it could cause insignificant result if it is not suitable for hypertension.
Additionally, the duration of qigong in this study, which was 12 weeks, was shorter than that in many previous studies [7] . A recent systematic review showed that qigong treatment ranged from 8 weeks to 12 months, and 10 of 20 included studies reported a duration of qigong treatment longer than 3 months [7] . Therefore, further study of the effect of qigong on hypertension is recommended, using a qigong program longer than 3 months, and the qigong program needs to be described in detail. Even though qigong is effective for hypertension, this effect was not significant in prehypertension and mild hypertension in our study. Most previous studies that showed an effect of qigong on lower blood pressure included patients with hypertension [7, 9, 13] . Only a few previous studies investigated the effect of qigong on prehypertension or mild hypertension. One study reported a significant effect of qigong on prehypertension and mild hypertension [25] . Further studies targeting prehypertension and mild hypertension are required because control of blood pressure is required in these conditions.
Compliance of participants could affect qigong treatment. In our study, participants were asked to take qigong five times a week and fill in a diary to describe this treatment. If participants had qigong treatment less than 42 times during the study, they dropped out. A total of 15 of 25 participants in the qigong group (60%) reported that they conducted qigong treatment five times or more per week, even though they had this treatment more than 42 times for 12 weeks. Our compliance rate was low compared with clinical trials that used medication with a rate of 83-94% [26] , as well as a previous study on qigong that showed adherence of 79% of participants [27] . Another previous study on qigong for breast cancer also reported a compliance of 89.6% in participants who had group qigong sessions and 78.5% for home qigong exercise [28] . This low compliance could be the reason for an insignificant effect of qigong. Considering the possibility of overestimation of self-reported compliance [29] or a discrepancy between self-reported and verified compliance [30] , the proportion of participants actually satisfying the qigong regimen might be less than 60% [30] .
When we analyzed the association between compliance and change in blood pressure, we found that the change in blood pressure was higher in the good compliance group (SBP: −8.46 mmHg, DBP: −3.03 mmHg) compared to the bad compliance group (SBP: 1.89 mmHg, DBP: 3.11 mmHg), even though the difference was not significant. In addition, blood pressure was significantly lower after 12 weeks compared to baseline in the good compliance group (SBP: = 0.019, DBP: = 0.059), but not in the bad compliance group (SBP: = 0.7, DBP: = 0.46). Hence, participants' compliance is very important in a qigong trial, and researchers should focus on developing methods to achieve good participant compliance.
Many systematic reviews have reported that the quality of qigong studies is low and the evidence on the effect of qigong is limited [8] . Further studies are required to assess the effect of qigong considering the limitations of this study as follows. First, further studies should decide on the type and frequency of qigong treatment based on sufficient evidence, including experts' consensus and a literature review. Second, more studies on qigong need to be conducted, including participants with prehypertension and mild hypertension and a comparison of the effect of qigong between mild hypertension and hypertension. Third, an accurate sample size needs to be decided based on previous studies on qigong. Fourth, compliance of qigong should be assessed using a more objective and valid tool rather than self-reporting, and various methods need to be developed to encourage participants' compliance.
Conclusion
Dongeui qigong treatment for 12 weeks is not significantly effective in prehypertension and mild hypertension compared with no treatment. Further randomized, clinical trials with a large sample size on prehypertension and mild hypertension should be conducted.
